Background: Endoplasmic reticulum (ER) stress occurs when cellular protein modification and secretion are perturbed from accumulation of misfolded or improperly modified proteins. ER stress leads to activation of a cellular protection pathway, the unfolded protein response (UPR), to restore homeostasis. Recent studies showed that ER stress and an overactive UPR in intestinal epithelial cells (IECs) predispose to murine colitis and may underlie human IBD. Aims: We reported that two stress signals, ATP and H 2 O 2 , alter IEC toll-like receptor (TLR) signaling, and that stressed IECs condition dendritic cells (DCs) to a proinflammatory state. Here we aimed to assess whether extracellular (ATP) or intracellular (Tg) stress alter immune responses to FliC in human colonic organoids, and how these stressed organoids affect DC maturation. Methods: Ascending colon mucosal biopsies were differentiated into enteroids, split into monolayers, and grown for 5-7 days until confluent and polarized. Cells were stressed with 100nM Tg overnight, 100uM of ATP for 20 mins, or vehicle control; media was changed, and 1ug/ml of FliC added. 1h later, media was changed to remove residual FliC, and supernatants were after 2h. MoDCs (100,000/well) were incubated with 100ul of conditioned supernatants for 24 hours, cells were harvested, and receptor expression measured by flow cytometry. Results: TLR5 stimulation with flagellin increased IL-8 production from organoids, and this was significantly higher in organoids pretreated with Tg (P= 0.0109). Supernatants from Organoids treated with FliC plus Tg or ATP conditioned moDCs to increase surface expression of MHCII and costimulatory molecules CD86 and CD80, and decrease expression of CD103, a tolerogenic marker. Pearson correlation analysis between the fold-change of IL-8 produced by organoids stimulated with FliC + Tg alone, compared to CD86 or CD80 upregulation revealed a statistically significant association between stress responses in the organoid IECs and DC CD80 and CD86 expression (p < 0.05 for each), suggesting that DC costimulatory marker overexpression is dependent on the presence of ATP-or Tg-induced stress more than TLR5 stimulation. Moreover, organoid gene expression of Relmβ and TSLP was
increased (Relmβ: Tg 2.14, Tg+FliC 2.38; TSLP: Tg 3.82, and Tg+FliC 3.37-fold increase vs unstimulated organoids, respectively). This suggests that IL-8, Relmβ, and/or TSLP could be responsible for the maturation and pro-inflammatory shift in moDCS.
Conclusions:
We found that colonic organoids increase inflammatory responses to flagellin in the presence of ATP or ER stress, and that supernatiants from these cells condition DCs to an inflammatory surface marker phenotype. Together these findings suggest a link between the UPR in IECs and the damaging T cell responses that characterize inflammatory bowel disease.
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